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(57) [f8»J 
5. 

^63fl£b--Axr y >7^' 3 2 . WDWm^^X'^^ 



Ctk.1 i1 



c>l2 Xt 



t2(ff1) 22()n) IBM*1) 
140") i 26(#1)) 

r-v-lB 

12(«) 22(«2) 
14<#2)pet#2)(,B^2) 

-^20(#2) 26(«2) 

22(«, 



cfa.3 A3:fLIDf 



l24(#3) 



ch.m X tn* 




fr>20(#m) 



24(ffm) 




(2) 

1 

awD M(i^5rm 1 mm2mtm:.m:ti>%\^ 

D Mm^fcfcft S v-?v-<7)ffljftt*«-^fc:filfch.S J: 
A. 

Hi:a#3«Siliffl*'^>Oli^b--A36Jfi9&3n&«± 40 

A-rS5iaifc. ±a-Kyr5£5r±^13gat/J:£m2 
3S<^^:< fc v^^Viip~**><i> Jig K-r:? y 

JiE* H-r7 r ^ >'^2SSIilg<i$n<di^b'- 



!Km^9-261205 

2 

Ji^W^SJi. Jia^wx'?.^' h;Wb-^'<ott<Olfc 

A. 

[it*)S8 ] ii3c« 1 fe:g«<^i':^xA-r*>oT, 
S=8^^b*-A<oa:SS:-eti-Pii*tS1S»<^)3fclft* 

[HatB 1 0 ) i^cJI 1 KMOyJ^xATfcoT. 
±g*3iaHiafc J«-7rt/f-r V:71MJ^A*df- h 

[^35B 1 1 J iti^tmmm&ihVim:- h 

*^rL5v^Kms«fi<oii^b-A=&s»tT-eo/< 

it#3t/V7-"I^S*'^>«^^b-A$:gl[:B^Sl^S 



(3) 



!^m^9-261205 



[i9*«i4i m^izmm^ir^-rtmL^^^ lo 

^.J:^2c03gJi'^.eS|-rS:t«>«7)^l«I5^i:. ±£ 

^20Sglit:tJ»tS#^l'*/K^^§l§it*^t< 
[0001] - - - ' 

[00021 3(6i<i$^;^xA<^)*sifl:$^asyti«><^ 

«fc LT, SEfi^^S (IbwelensUHHvision Multip 
lexing: WDM) (CiW&W3E*^t^W5*L-Cl^S. 
WDMi:Xrt^b''>A^7T>f''«^g (EDFA) k 

[0003] 40 

iwiii<rim} m^k. mmt. smmt. mmm 
[00041 ^-^fi^rui^^i^tcK bi>i -?<oajA 



[0005] 

[i&a{,{)if^t J: p t-tsfES] yfDMifism^tihz^ 
[0 0 06] -ir, msmm'i'izEDF Ai:m-i> 

7 r v-xjrff d Jt:«^>t, WD M^^tcfeftS WMc^^n* 
[0007] J; o-c, *l|B*0Bfl^4. WDMli^k: 

[0008] 

wtfmtzi&i&^iij:SWDMm^i:mimfm2<o» 

±Sm 1 <04Hlfce<0X'<^ hyp* t::^:? U y^^^i^S 
k. it^:-:?U>'^^$fiX:>t'<^ hA*ai^^±Eft<i 
^b-A<^^-36«tS^6>^7J«-:? ^a»UT± 
£WDM<i^j«ci>»tS^^-<r«B*itt*s-^fc»fch. 

[00 091 *l8BHolft<^)HaBCJ:Sfc. -t^t-phOW 
«b-A*gtrc-e<0>'^-SrJ:EW»®^K:Scyv^t: 
'7-ni3S§*»i^><0<i^b-AS-«^Si}^SLTWD 

i»«W53tb-Axr y y ^ t . JM 1 (o^mti^ 

LTJ:£WDM<i^fci>tt&>'<'7-<^«8«e**-«t: 
[0010]:t:|£BH<05g(Cfi&OBiSK:J:&i:. SVMcH 
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[00111 

ti. WDMm^$-aj#rijSIDi2J:, WDMil^ 
[0012l*7T'f>'^eji»4<?)i^Wi. WDM<i 

^i^Jig^*3iyi<iiS8$^^tr3iM»«iii oifiwm 
[00131 m2mmm<^>mmi^^a',^mx 
ff>mmi 2 (#i~#in) f:^Lx\,^h. mmsi 

12 (#l~#m)B^fl-Pniglf-r:^.4'(ch. 
1 ) if^t>mm^^:^A' (ch. m) fc^«LTV^*. * 

fc. mmsLi 2 (#i~#in) *»ii,aj*3ns<i^ 
[ooi4i3«sai®ai2 (#i~#m)ii. -e^i-e 

(#l~#in) ^m^H:^^^ 

6 (#l~#m) i:$:Wbrv^^. 
[00151 ch. lA>/?»ch. mtfXi^b'-Att. 
3Kvyl^rw^'iM8tclifc^T»[g»ifl^a3n. WD 

<0(A)&t^3«(B) l&^Sf-Si:. WDM^^ 

h. msff) (A) «fi2lm<0^'^^ h/l'. fiP*>29iJ§2 

[00161B3<^(B)«gj*^;^^^WK aJt> 



(4) !K^9-261205 

6 

(Aaplified Spontaneous Eiisson : ASE ) iPflDl\ 

[ 0 0 1 7 1 ^^T. wmx-<9 vA^wfimLm^^ 
xhh%^. ii^56/N-v-tASE>'w-<^p';ymii 

^SNRfcJtJB^S. 3tSNR<0 rSNRj (Jg^SSt 

J8#itJ4«§iSNRX{4»t:SNRi:«;$tia. 3tSN 
10 Rftt^SNR{ifii*nii®$-»^S^^r>'N*7^- 

[00181 WDM^-f^KS^ejS-tS^fctSJt&ftffi 
fl^BltLT. \;XTffi2s^jimft:.iXh. Igl(c. &S 
f-^*;i't:*«-S*»i(g3§<^*l#atXA s E.<r)JV7- 

N Rli-ft^iSS^StfCSart* . 
20 [00191 , ^S&LtiBSm^ (5<i^t:i^^t 
S^SNRat^llr^MO^) i&^&fc«>trl4. WD 

[00201 4-, H2{cJ:»)iSaLfc3Hi^^2S^ 
iSfilii{p:«SSt:^rSi:. *3KSai«l 2tt-ett-f 

^■9-1 8tfDrai4£^OC-e^$^tSidfc:*3:i.^^'k: 

[00211 ifc. ±'7Ari•r^^^^\ B<rm.^\zmtL 

fcti. ^iem^i2tmsism^'fr^xh<rminift 

[00221 Z.<Ok o :&SHi)ifcfeV^TI4. 

[00231 ftoT. #3»aHia 1 2*nB*>'r7-tco 

40 fc^TOa»W'<^l/SI»(ALC)<^)«Sigi:e^LTV^&t 

WD M<i^t:fc{t S''tv-<7)Sittt36»t 

[0024llg2t. *^<Sg8fc:l>ttSfl#atfAS 
E/tV-«^^*A^fc^Sfca^>. B3«0 (A) fc^ 
$*t& i 3 K:fiaa?0<i^b-A<7)/^-s-#^^;^ 

Mg^*^y 'cr7-<^>mat^ s N Ra^-v- ^^A^fc 

50 ^oTLtd <H30(B) ) . ^ffMSk. f-^^yp 
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[0025] Zff)X otc^^mf^Tyj<y>:^iiiy:^ 

o (A)»xm4<o (B) tt7''jxy7r=^;^$:ffr>fc 

« (B) t:S$itSJ:afe:eaimtcf-Y^;l/«t:^U^ 
3KSNR3{(£^^>ti.SJ:dt:. filmfca4ff) (A) fc^ 

[0026]r'Jxy7r v'Xco 1 o<o:6^iWi.(flJl 

( b ) ^^;^A^fceiis^ (mtii^mt:imtm. 
^sNRrQtt) ^a^i. 
[00271 ( c ) fflimcsv^m^s NRtlJtlE-rS 

[0 0 28] (d) #^-fr:^^/KOm^SNR*^t<:ar 
SiT (b) XI^ ( c) 

:i<^X d^rTUxy^r i^Xi&pqitfcff dOtcjgLfci^ 
[00 29]H5«r#f&rSt, 

v-*!a»$*LS. -ftf^fctotc. *sniai2 (#1- 
srr4fe«>«MSP3B^ 2 0 ( # 1 ~#in ) it-eti-etLW 

[0030l^+yT*ttaaOTl6 (#l~#m) 

0 . ^*l<J»<Dli^b-Alijt7 T /N'2 2 ( # 1 ~# 
m) *:frtTaW)3*iS. 

[00311 aevn^ri'^iM stt. m^b-A* 

-eit-f *lS»tS«S<^)AiJ5K- M8A(#l~#m) 

A*.-K-M8A (#i~#m) t:«-eiim3t7T>r 
A24 {#l~#m)*£ffig3^lT^^i.3K7r>f><2 
4 <#l~#m) tt-e*l.-fil*3^>^':y2 6 
m)k:J:>)3e7T^A2 2 (#l~#in) K^KSIKt: 

[00321 jfcvA^ri'^'-t 1 8»i. Xf)Hi-\- 1 8 

A (#i-#m) ti-eii-e^fia&sfi^ch. i*>/^c 

h. m<0fi^?r»^Sil^aLTWDM<i^$r4rit 
-r & . WD M<i^iaJ:^4f- MSB U>h%y r^f^ 
28?::ft-LTIi«i£fipttxA>fx3 0'v.^§ft.«,. li 



(5) !Km^9-261205 

8 

[ 0 0 3 3 1 T^-f X3 0*'^»aj:^J$*l>iWDM<i^ 
(i. sIMrr^ (3tb-AXri;<y^') 3 2cO.-K-h3 2 
AA.ftJ&$<l&. jt;<{r7-532tt;K-h3 2A^fi|&$ 
/u«Ei&0lttf^>«H:2O : ltr^liatfm2<05H^ 

BRlf3 2C*»^>aJ:>j^l.. 
[00341 «K-h32Bfc:J±3t7r>fAgi*B4 (0 
10 1 #ag) i^S^iiS . h 3 2 CtiX'^^' hJl^- 
:J'34fc®fmK:«8$<i-CV^&. *BSa»t:iJV^T. 

r >f >'-«^>-'><i3 U ^- h b'-A5:fflv^:tSSSSfc: 
[0035] X^^ h)l^-:^ 34a. <l^b-A<7) 

20 [0 03 61 $9»ISI»3 6«, X'<.^'Wl^-:J'34t: 
UitSt-^' y y^aS*$^S<t, WD Mli^tCiJfti 

^20 (#l~#m)^fi9&$ti&. 
[00371 H6liX'<.^'hA^r:^»<;^i||iB^?r 

i±. J<*-*4^=5ra{«-$^Mr*flc3 8 f: . *«c3 
ffiWt:^{t^>#t6m^J!«l@»4 0fci&«i.TV^&. * 
30 «c3 8K, 3tWJ$^SJtS^»^4 2 i: , mim'A 

IgttA 2*»^><0^r3CSr*/«S^»rSO/E3 

[00381 O/E 3 V^^-:? 4 6<^*m^lS^ 
a@»4 0>sfi9&$n*. ifc. x=^-r-^4 43^l5,<OA 

tt. 0»f1S^4 2^A««^fc:«aS^iOT. ^3 

T§ i. ®^«ra@»4 oa^coi d^ri^afca^TW 
DlV«i^tCtJ{tS#<l^b-A<OX'>?.^' YtV\l-i; 

[00391 BTliX'^^ hn^-:!'<nS^2milSmi 
^rfm^hh, Z<r>x^^h/l^-^i»@5cr)X^^h 

S4 8fc:J:ot:3'J;><-h $ilT^3te*^ 5 O^vftlft? 
50 «3t/m^^ftxWj<:^h54A$r«i-*S*TV'^ 5 
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•cm^$i^<c.nTfegt:J6 t;t:<asoxv/^ y h 5 4 A 
[00401 t»*$itJt3l£««fcfir|6ltt, «fitCJ5 tT 
Wi. x^;>( >- b 5 4 A0DaeMfrl6l?r«Et¥fft: LX 

a<om^*^T^>f 54*-^»aj*$fts. ru^sAtt 

TJ±, *a®T*S«t:^$tL6«[«l. 3~1. 5 
KTl^^^CCD (^mS^^) -b^^^fflV^Sri: 

[00411 m^9!mm5 e\tT\^^ s 4*»^>oji^ 

0. Tl^-f 54t:mSx^^i^h5 4A<0tr-rf-aS 
1 0/xmgSt:^5^i:*fr^S<0-r. #aK!iS<7)ffi}SI 
$-3MJIc^N-S^fct:J:0, l^K^trli^MKigO. 1 

[00421 4-. TP>f 54KiJttSxW^>'f54A 

L. ^^^^5 0«^Jg^«i$^D. »**^5 0*»<i>5 
V^O^d 2otf>xU^>'h54A^BSty«S^0i:f 

2<^/D = 2tan-» (W/2/L) /D 
•C^i.^>il&OT. «i.Hr. W=50//m, L=10c 

■■ >■■■ ■ m-. D = 0: '04^nmi: b!tfc&fc:. 0. 07 2n 

[0 04 31^»3K*^5 0kfCJ±. rUXA^VIP 
A ( Virtual ly-Iaaged Phased-Array)$^fflV»SC:i; fC 
^h. VIPA<?5ftS»iBiO. 4—0. Sg/nmT 

[00441^. Wp^^tutm^mn^mmA ox 

x-^ fc J: 0 1 o*^-*- *4'-caJ:fr^S J: 3 (= LT fc J: . 
[0 04 51 liVB5$-#SBLT. $M»PIh1!83 60m«c 

^99 2ei:m\^x\^h. zffyttm^ ass<iei2A»^, 

Tfc, 3ta*^^26K:t>»t4«^3«c<0tf(9O#k:J: 



(6) !^^9-261205 

1 0 

[00461 08<^ (A) ^mctht. ±^i.O-^j: 

<nx^9 Yiv\:-9(/>mi.x^9 3 4 A»^>$l) 

flIal»3 6'\Sl^ilS. -eLT0!i.KH4<^ (A) fc* 

^)Ur>X'<.9 V)V\:—i/(rMi:V—^^^:^-Y 1 4<0 
VNMTxmiSt^^-HA^r^UT. H8<7) (B) 
$fL4 J: 3 =5:;^'^^' VMmtytthi. 3 lct-6<o-C*> 
10 h. z.<nkd^y 4- Yf^-f 9iv—-ni3S^Jsm^iStXf 

[00471 cKonsBss-eti. <i«fiafttT^N''f X 3 

0*ffflV^^,*l.TV%Sc^-C« #3lSIHiai 2i:«»[iS#tt 
TA'>fx3 0i:«iacO3!aE«{±«»tm7r'f>'N*fcJ: •) 
fiP^. jfc7r>f>N'2 2, 24»tr28{4S« 
^yrAJ^Xth*). 3K3*^'^'2 6fc:J:S*7r^A 
2 22it^2 4<^fflaggWeLr{4C:ixf.<0±ttai:>{)« 
^ttS i 3 ^J' 2 6 tciJttS @e<ag35TO 

20 

[00481 ffoT^<^j: o^jmsumf^t^-y^ fe* 
^;i^r^^'lM 8*»^aj^jSft.SWDM<i^t:iiJt 

t:J:tLtr. 3fc3*^':J'26<r^if^*5»7Lfcafc:SI 
»0»3 6*»f^$-frSii:t:J:o-C. WDMH^fc: 

■ h. " ■ • — ~- ' ■ - 

[00491 a95:#«Bt&fc, *f^*qiffl$itS3l 
30 liJi<^2|QBgSA«*3*lTfc>5. pKSaiai 2 (# 

T-7x*-5'5 8 (#i~#in) 5-aor*-e;i^y^ 

[005013^^^^58 (#l-#m)(D«g^ai, 
«»B?6 0 (#i~#m)'sfi»&$*Lian«i^ffc:Jt 
'>x^lx^tvs^^^h:ibifix^h. «»3ffP60 

(#l--#m) t4»»@je36K:^$/L&. 

[00511 m*>. i ciTtiwD nm^jiiactjttsms 
40 4«7v<>frxi^£*!sg»§ns<^Tti^f<, #*r-7x 

^^^-rJ' 5 8cO«^3&sS!l9$tL6 WAS. 
[00521 «^**isi^^:7tT-yx^-:?«. 

[00531 m^lrfipt^tiliJ^tl&^^^-imS&i 

^&izinfi>mmizx^xm&^tii><r>x. mrt 

50 



1 1 

[00 541 HI 0^#«S^6fc. ^^mifm^tih 

^-rJ'SS (#l~#m) tZ-frtl^tHtirW^m^e 
2 {# l~#in) i^»t^tlX\.^t. 
[0 0 5 5]3feli(ilg62 (#l~#in) tt-til-P^l*l 
m^^^-t?>t:ib(fmm^64 (#l~#m) 5r^r 
^ixf>«3&Ft:liail»lHl83 6*-^,<0ffl»fi 

[0 0 5 61 z(oxot:*mimmvii. wdm^^ 

*;KO*iilB{S6 2<ofi)#*«ffll«?ix5. cicoHig 
mmrCii. 3t*r5 3 2atf/X«X'«^^ hyWt:^:? 3 

^ 3 2 X'^^ 3 4 CDSfcWaLX ^^V^'y 

[00 571 HI l»iHlOO#jfeJii|iS6 2i:UTffl 

Mi-Y (;KyrLD) 70 df>'r3Ki&^2S6 8 
B*»^> K-r7r<A68'^«a6t-&fc«x%fl£*7-7 7 
2fc?:ffii.TV^i. 

[00 58Uge^'<&WD»Hi^^»S*si. 5 5 

LTIiEr (X^f'^A) iWaLTfcO. Cli^J^^V 
r3e<0«EfifcLTK0. 98/im=gX«l. 4 8j«m=^ 

[00 591 H-r? r 8*JdC>r3fct: i 0 ^> 

74 l&:ft-fCI&l«68 A*»'J» K-r7r>f''^6 SA. 
^SnSfc. K-7'7T>f/^68rtfc:tJV^-CWDiyHi 

[00601 JiliSnfcWDRHl^jBi. 7 2 

at^T-f yi— 7 6j^^«iiifciioT^<^)*«s<iS 

6 4 felA* UfcMfflii^J: oT#xr LD 7 Oc^/N'-f 

[006 11 31^*^77 2 fcLTIi. ilfT^yy^Vcif 

S^tJJttsrCli. 3b&r57 2$^K-r7r^^<<0^2 
ffi6 8 Bt:^tTWDM<i^i:.-K>T3tk*f H-T 
7r^A6 8rtit2Sn6llc«B^SJ:dt:Lt:v^6. HI 

[ 0 0 6 2 1 dryr^iai* H-T^ r >f 1 ffi 6 8 

r7r'f-'^68rt^H*|6lfcfia»t6J:dfcL. 7;rV 
-Kdfy ty^^J^ff d J: d t: LTfc J:v^ 
[00 6 31 2^<odfV7'3ia8[^fflv^-CSttrr»i5K 



7) !^m'9-2 6120 5 

1 2 

^3IIMggSi&^:^n-y^'HT*S. z.<nx^^Y)V 

[00641 ZaOX^^f hA^-i!^ii. YfDtum^i: 

84 (#l~#m) bf:mx.X\>^i>, 
[0 06 51 3tr-7;l'f-7-V^'1f78«. lXm3t*T 
10 580fc. 3t*r58 0at^O/EriyA-^'84 (# 

i~#in) b<7Mlz^ti^tvm^iihmim&y ^ 

fi^982 (#l~#m) tif^t>^j:h, 
[0 06 61 5KSJ^3a7-f;l'^8 2 (#l~#m) O) 

:iff)imjci.ht. «i.KH8<o (A) tc*$it 

/E^ig§84 (#i~#m) ffitam^^nhiitif 

20 [ 0 0 6 7 1 3l£v;l^7-P:7-9-7 8tt«SIEWfc:tt* 

>M^-^JrfflV>fct>0 (1995^«^5^ffil©¥^& 
:fc^B-l 1 02) ^ri^>f««»^e? (AWG) 

xyi?->fxT^*^c-2 27 ) *gai<?>*tTv>4. 

- [00681 Hl3^#!!frStv*^Ba{fliffi$ftS ■ 

mmffym4mmmii^^iix\.^i>. zzxa. m 

30 «C*^aS^«^S^*=SrX'«^^hyPt:^:J'86*Si*i 

[0069] Z.<ny^*^9 YA^—^ 8 6<'>i^$r^^ 
^SfcaOIC. 3«Mai 2 {#l~#m) fcti. *-»<^ 
aj^rt-S®^b--A$r5V»fc:M=Sr4lli®tf l~f m 
<0h->'€^J:')l^tSfcy>OiaHS88 {#1- 
#m) my(fM\^h. 

[00701 h-yii^^aaaf i~finii#3j@^ 
SI 6*cij»ts±li^tJ:s=¥^ y T3fe^^icis» 

[00711 ^dTtS^h-^m^fc: J: 0 1^-- r^^-f * 
-K 1 4<0^^>f rxmsai^SitS J: dtcLTV^S 
*>\ ±<i^«c^)5|OTSl6i:li8ilK:h-y<i^fflc^ 

[00721 Hl4*#fSfSi:. X'^i' h;kt-:?<?) 

^4'mmmifini&txx\^h, :i<vt=.9\m\3<nx 

^'?Yf^-98tkVX:m^hZ.kifiX%h, z.<nx 
50 Sf«:WDMfi^^*/^§5S^ 
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[0073] ^m¥&92\i^ O/E 9 0<^a}*€^' 
'efL-Pitfi9&$nS^ii^7^;l^:J'9 4 (#1~# 

m) i:. ztih<7im^'iff>tiimm^tm9 6 (#i 

[0 0 74]#«3iia7-f;k^'94 (#l~#m)Oil 

<^i3«af i~f mfc^^ttrv^s. wDivm^fc: 

#f■^;^A^^^i*m^fc«-:^^^T$!l«0»3 6(013 
[00751 «a![iHi»9 2 tftx-casc^HaisafeiHiB 

8 (#i~#m) *>^<oh-:x<i^*-eoii:fflv^Si 

[00751 JaJiaBaL:C:SHi)iO#IIM9g®ict5V^T 
l±. ±M^J:&S^t:3l^5S16^fflv^TV^S*«. 
31^PS 1 6 fe:i «,^^-^^^>f jT- K 1 4 

[ 0 0 7 7 1 a 1 sat^ 1 eji-eti-rii^^wtwfc/^ 

•CfcS. HI 5ttB9(^)fl|jfo{)»i?»*agai 2 {# 1~ 
#m) i&JR0>KLfc*®t:»i5tt:tJD. H16li^ 
fcHl OfeStiKtTV^S. 

[00 781^t:iJV^T. »^2 6AH3t3:*.^:?2 
6 {# l~#m) 0^|saW?r*LTV^*. StfDiiJ^AJI 

[00791 Si 74^#srr&i:, ^mi^mmm^ 

3gJ§98i:. m2«^100i:, ^^98X1^1 00 
Slcfta$fLS2[iM(102Aaifl02B) Sr^tr 
3tfiaS»10 2i:5:fSi.TV^S, 

10080} m^io2(r)m^uimLff)^m& 
1 04miiti>iix\>^t. *3t4^i 04H. imi 

0 2 A tcS^&jmiS 1 0 6 i: Effil 1 0 2 BJCJS^ 

■r&^JiiiS 1 0 8 k $-^rLTv^&. 

[00811 mff^9 8ttWDM^^-taj:fti-S 
3!figl«i^l 1 OS-^tLTV^S. 3lSHi^l 1 oa. 



8) !^m^9-261205 

14 

mm. m2^z7P^tl^m&b%^^-mmm 1 2 
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